Bone marrow stromal cells transduced with human hemangiopoietin gene support hematopoiesis in vitro.
The aim of this study was to construct a eukaryotic expression vector containing human hemangiopoietin (hHAPO) gene and express it in mouse bone marrow stromal cell line HESS-5, then support hematopoiesis in vitro with gene-modified HESS-5 (hHAPO-HESS-5). The polymerase chain reaction (PCR) products of HAPO were digested with BamHI and BgII. Then the HAPO gene segment obtained was again cloned into pIRES2-EGFP to construct recombinant eukaryotic expression vector HAPO-pIRES2-EGFP. The recombinant vector was identified by enzyme digestion analysis, PCR, and sequencing. HESS-5 cells were transformed by recombinant vector and positive clones were selected with G418. The expression of HAPO gene in the transformed cells was detected by studying EGFP expression, reverse transcription (RT)-PCR, and Western-blotting analysis. Support of human hematopoiesis by hHAPO-HESS-5 cells was evaluated in co-culture experiments with human CD34+ cells. Enzyme digestion analysis and sequencing showed that the target gene had been cloned into the recombinant vector. The expression of HAPO gene in the transformed stromal cells was demonstrated by fluoro-microscopy and RT-PCR analysis. HAPO protein was also detected in the supernatant of hHAPO-HESS-5 by Western blot analysis. As expected, stably transfected hHAPO-HESS-5 cells significantly increased in both relative and absolute numbers of CD34+ cells after 14 days of culture. The PKH26 study demonstrated that cell division was faster in CD34+ cells co-cultured with hHAPO-HESS-5 cells than in cells cocultured with vector-HESS-5 cells. The hHAPO-HESS-5 cells also supported human hematopoiesis in vitro more efficiently than did control vector-HESS-5 cells. A recombinant eukaryotic expression vector has been constructed and expressed successfully in transformed cells. The hHAPO-HESS-5 cells support rapid generation of primitive progenitor cells and maintain reconstituting ability of hematopoietic stem cells in vitro. Therefore, it would be possible to use stromal cells expressing HAPO gene as seed cells in the bone marrow transplantation.